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Objectives

1. To determine that the critical components on the CF-020400-69 board are within their
thermal limits for the following cases:

a) 23°C at sea level (Initial assessment)
b) -40°C at sea level

c) 85°C at sea level

At 2 different power levels:
a) Predicted — Total Power of 302.7 W
b) Worst Case — Total Power of 386.2 W



Approach

This analysis was done using FIoTHERM XT V2021.1 CFD software.

The updated thermal model was created from the cf-020400-069m_asm file provided for thermal
analysis.

The Falcon & PCB components were obtained from the PDML files provided.
It was assumed that no neighboring devices were producing or sinking heat.

The rear cover was assigned Al 6063 T5 as the material. Copper Plate over the Falcon with the rest
of the housing as Al 6063 T5 was used as a second iteration to reduce temperatures further.

Two different thickness thermal gap pads have been used for the components : 0.040” & 1.00”,
both of which have a thermal conductivity of 17.8 W/m-K.

Graphite pad attached to the Falcon top has a thermal conductivity of 20.0 W/mK in the Z axis and
1000 W/mK in the X-Y axes.

The critical components were modeled as 2-resistor networks with thermal resistance values found
on the “Parts Thermal Characteristics.doc”.



Thermal Model Setup



Thermal Model Setup — Overview

5
Enclosure Material — Copper as Plate over Falcon & Al6063 T5 as Rest of Housing & Rear Cover.



Thermal Data

Thermal Resistance

CF-020400-54 Predicted Worst Case (°C/W)/Model
Component Qty ComF;gnent Total Qty ComF;rnent Total Rys Ryc
Falcon 1 259.8 259.8 1 324.8 324.8 0.95 0.022
LTM4700 Core_VDD 2 8.6 17.2 2 10.7 21.4 1.75 3.1
LTM4700 GOP_VDD 1 6.8 6.8 1 8.6 8.6 1.75 3.1
LEAP 2 4.0 8 2 7.9 15.8
CPU 1 5.1 5.1 1 7.8 7.8
LTM4700 PLL_AVDD_VDDA 1 3.0 3 1 3.7 3.7 1.75 3.1
LTM4650 VDDH 1 1.3 1.3 1 1.7 1.7 1.5 3.7
ISL8201M 1 0.5 0.5 1 0.9 0.9 0.8 2
MAXM17515 CPU_CORE_1V08 1 0.5 0.5 1 0.7 0.7 1.5 6
LT1963 CPU_1V8 1 0.2 0.2 1 0.3 0.3
TPS51206 CPU_V_VTT 1 0.1 0.1 1 0.2 0.2
MAXM17515 CPU_3V3 1 0.1 0.1 1 0.2 0.2 1.5
MAXM17515 CPU_VDDM1V5 1 0.1 0.1 1 0.1 0.1 1.5
Total 302.7 Total 386.2

Note: Thermal resistances from junction to case (R;:) and from junction to board (R,g) and thermal limits
were taken from “Parts Thermal Characteristics”.

Note: For this set of simulations, the predicted power values were used.




Thermal Analysis



ll_ng Results Summary — Comparison between Worst Case Power Temperature Cases

ns inc
Design 2 — Copper Plate over Falcon, Al 6063 T5 Rest of Housing & Al 6063 T5 Rear Cover
Parameters Sim 5 Sim 3 Sim 7 Sim 7 Sim 7
Power Scenario Worst Case Worst Case Worst Case Worst Case Worst Case
Cooling Rail Temperature °C -40 23 85 56 50.6
Ambient Temp., °C -40 23 85 85 85
Elevation, ft 0 0 0 0 0
RESULTS
Min AL Powe le‘:c:?r:n Margin
. .. |Limit| Limit Result, . Power, Result, | Margin, | Power, Result, | Margin, | Power, Result, | Margin, | Power, | Result, g
Component Limit, r, Negative ,
» | Type Temp
°C | °C W °C °C w °C °C W °C °C W °C °C W °C °C
juncti
Falcon -40 [ 110] on [324.8 -4.5 35.5 324.8 58.5 51.5 324.8 120.6 -10.6 324.8 91.7 18.3 324.8 86.3 23.7
Juncti
LTM4700 Core_VDD (max)| -40 [125| on | 10.7 2.9 42.9 10.7 65.9 59.1 10.7 127.9 -2.9 10.7 99.1 25.9 10.7 93.6 31.4
juncti
LTM4700 GOP_VDD -40 | 125] on 8.6 -6.5 33.5 8.6 56.4 68.6 8.6 118.4 6.6 8.6 89.5 35.5 8.6 84.1 40.9
LEAP (max) 0 70 |case| 7.9 -21.1 -21.1 7.9 42.2 27.8 7.9 104.2 -34.2 7.9 75.4 -5.4 7.9 70.1 -0.1
CPU -40 | 115 | case| 7.8 -20.8 19.2 7.8 42.2 72.8 7.8 104.1 10.9 7.8 75.4 39.6 7.8 70.1 54.9
LTM4700 juncti
PLL_AVDD_VDDA -40 | 125| on 3.7 -19.3 20.7 3.7 43.6 81.4 3.7 105.6 19.4 3.7 76.8 48.2 3.7 71.4 53.6
juncti
LTM4650 VDDH -40 | 125] on 1.7 -18.7 21.3 1.7 44.3 80.7 1.7 106.2 18.8 1.7 77.5 47.5 1.7 72.1 52.9
juncti
ISL8201M -55 | 125| on 0.9 -19.8 35.2 0.9 43.1 81.9 0.9 105.1 19.9 0.9 76.3 48.7 0.9 70.9 54.1
MAXM17515 juncti
CPU_CORE_1V08 -40 | 125] on 0.7 -12.7 27.3 0.7 51.2 73.8 0.7 112.0 13.0 0.7 83.5 41.5 0.7 78.2 46.8
juncti
LT1963 CPU_1V8 -40 |125| on 0.3 -23.6 26.4 0.3 39.3 85.7 0.3 101.3 23.7 0.3 72.5 52.5 0.3 67.2 57.8
juncti
MAXM17515 CPU_3V3 -40 | 125 | on 0.2 -21.4 18.6 0.2 41.5 83.5 0.2 103.3 21.7 0.2 74.8 50.2 0.2 69.5 55.5
MAXM17515 juncti 8
CPU_VDDM1V5 -40 | 125] on 0.1 -26.2 13.8 0.1 36.7 88.3 0.1 98.6 26.4 0.1 69.9 55.1 0.1 64.6 60.4




ns inc

.l.ng Results Summary — Comparison between Predicted Power Temperature Cases

Design 2 — Copper Plate over Falcon, Al 6063 T5 Rest of Housing & Al 6063 TS5 Rear Cover

Parameters Sim 6 Sim 4 Sim 8
Power Scenario Predicted Predicted Predicted
Cooling Rail Temperature °C -40 23 85
Ambient Temp., °C -40 23 85
Elevation, ft 0 0 0
RESULTS
Min. N!a)f' Power “1?;?1:“ . .
... |Limit| Limit Result, . Power, Result, Margin, Power, Result, Margin,
Component Limit, ) Negative
» | Type Tem
P,
°C °C W °C °C W °C °C W °C °C
junctio
Falcon -40 | 110 n 259.8 -11.9 28.1 259.8 51.2 58.8 259.8 113.0 -3.0
Juncti
LTM4700 Core_VDD (max) | -40 | 125 | on 8.6 -6.1 33.9 8.6 56.9 68.1 8.6 118.4 6.6
junctio
LTM4700 GOP_VDD -40 | 125 n 6.8 -13.8 26.2 6.8 49.2 75.8 6.8 110.9 14.1
LEAP (max) 0 70 |case | 4.0 -25.9 -25.9 4.0 37.1 32.9 4.0 98.9 -28.9
CPU -40 [ 115 | case | 5.1 -25.3 14.7 5.1 37.7 77.3 5.1 99.3 15.7
junctio
LTM4700 PLL_AVDD_VDDA| -40 | 125 n 3.0 -23.5 16.5 3.0 394 85.6 3.0 100.9 24.1
junctio
LTM4650 VDDH -40 | 125 n 1.3 -23.3 16.7 1.3 39.7 85.3 1.3 101.3 23.7
junctio
ISL8201M -55 | 125 n 0.5 -25.2 29.8 0.5 37.8 87.2 0.5 99.6 25.4
MAXM17515 junctio
CPU_CORE_1Vv08 -40 | 125 n 0.5 -19.7 20.3 0.5 43.2 81.8 0.5 103.1 21.9
junctio
LT1963 CPU_1V8 -40 | 125 n 0.2 -25.8 14.2 0.2 37.1 87.9 0.2 97.6 27.4
junctio
MAXM17515 CPU_3V3 -40 | 125 n 0.1 -28.4 11.6 0.1 34.5 90.5 0.1 95.9 29.1
MAXM17515 junctio
CPU_VDDM1V5 -40 | 125 n 0.1 -29.1 10.9 0.1 33.9 91.1 0.1 95.7 29.3




Worst Case Power Results
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85 C Ambient, Vertical, 85C Cooling Rails
Copper Plate over Falcon, Al 6063 T5
Rest of Housing & Al 6063 TS5 Rear Cover
Worst Case Power
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Components Temperature Plot

85°C , sea level

LTM4700 PLL_AYDD LTM4700 GOP_YDD

LTrMAE50 Mode Temperature: Board |[102.61 °C Mode Temperature: Board [113.21 °C
Mode Temperature: Board |104.75°C Mode Temperature: Case [99.472°C FALCOMN Mode Temperature: Case |101.06 °C
Mode Termperature: Case |103.59°C Mode Temperature: Power [ 105,57 | |Solid Temperature (11318 °C | [Mode Temperature: Power|118.39 °C

rode Temperature: Power | 106.23 °C

LEAP 2
FLASH Solid Temperature [ 102,52 "C
Solid Temperature ‘ 102.83°C
OOR [SL8201
Solid Temperature|102.19'0 mode Temperature: Board | 104.77 °C 12? 8?
mode Temperature: Case (10402 °C 122'51
MAYMA 7515 CPL w08 Mode Temperature: Power | 105.07 °C 11 _II,',] 5
Mode Temperature: Board [110.97 °C ,] ,1 ,] .8[:]
Mode Temperature: Case [111.90°C '
LThW4700 Care 106 44
Mode Temperature: Power[112.00 °C 1':]1 DB
Mode Temperature: Board |[121.63 °C .
Mode Temperature: Case 10595 °C 95-?19
CPU
Mode Temperature: Power | 127.87 °C QD -36[]
Solid Temperature [103.94 °C 85 DDE
LEAF 1 Solid Temperature (°C)
MAM1TS15 CPL 133

Solid Temperature [102.50 *C
Mode Temperature: Board [102.92 °C

Mode Temperature: Case [103.32°C

Mode Termperature: Power|103.35 °C [ [MARMT 7515 CPL 1w LT1962 LTh4700 Core
Mode Temperature: Board |98.479 °C Salid Temperature | 95,262 °C Mode Temperature: Board |[118.07 °C
Mode Termperature: Case |88.634 °C Mode Temperature: Case [102.54 °C
Mode Termperature: Fower | 88.630 °C mode Temperature: Power|124.43 °C
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9&9"“9 Housing Surface Temperature Plot

85°C , sea level

/)

Surface Plot11 Surface Plot10 Surface Plot housing bottorm

Surface Plotd Solid Temperature [ 37.751 °C
: a ; u : Solid Temperature | 99,395 °C
Solid Temperature |107.59 °C EnlldTemperature‘BS.DDD C Solid Temperature | 104,80 °C M

Surface Plot3 Surface Plot2

Solid Termperature | 105 33 °C Solid Ternperature | 103 58 °C

Surface Plots
Solid Temperature [ 103.96 °C e

\d
| =

[ Surface Plot: 7

haousing bottom

Solid Temperature| 112 55 °C Solid Temperature | 102,81 °C

Surface Plot:8 Surface Plot4 Surface Plote

Solid Temperature [101.50 °C Solid Temperature | 100.80 °C Solid Temperature | 83,506 °C

housing tap Surface Plot:12 housing tap
Solid Temperature | 100,06 °C Solid Temperature | g5.000 °C Solid Temperature (110,09 °C

11255

182;; Top Side Bottom Side

102.22

98.775

95 331

91.888

88 444

85000 13

Solid Temperature (°C)



: iil:cg Rear Cover Temperature Plot

85°C, sea level

rear cover:d -
rear cover top rear covers rBar cover rear coverd

Solid Ternperature | #0385 °C Solid Temperature |87 085 °C Solid Temperature [89.075 °C Solid Temperature| 88,837 °C Solid Temperature | 85.004 °C S—

Solid Temperature [ 87,897 °C

rear cover:s
Solid Temperature | 89.092 "C

rear cover.3

Solid Temperature [ 39,272 °C

rear cover.2
Solid Temperature (89,431 °C

rear cover hottom
Solid Temperature | 89.302 °C

rear cover:d 0 rear cover.11 rear cover:hottom rear cover T
Solid Termperature | 87.054 °C Solid Temperature ‘ 85.000°C Solid Temperature | 86.754 °C Solid Ternperature | 85.0072 °C

89.451 :
88.894 Top Side Bottom Side

88.338

87782

87225

86 669

86.113

85 556

85.000 14

Solid Temperature (°C)



23 C Ambient, Vertical, 23C Cooling Rails
Copper Plate over Falcon, Al 6063 T5
Rest of Housing & Al 6063 TS5 Rear Cover
Worst Case Power
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Components Temperature Plot

23°C , sea level

LT 700 FLL_AYDD
Mode Temperature: Board | 40.662 " C

e Mode Temperature: Case (37517 °C Nade Temperature: Case |39.082 G
Mode Temperature: Power | 43622 °C Mode Termnerature. Power | 56.416 °C
MHode Temperature: Board |42.803 °C H : .

LThi4700 GOP_NDD
Mode Temperature: Board |51.236 °C

LEAPF 2
Solid Termperature (40564 °C

MHaode Temperature: Case |41.638 °C
MHode Temperature: Power |44 282 °C

DDR LTM4700 Core
Solid Termperature | 40257 °C MHaode Temperature: Board |59.658 °C
MHode Temperature: Case [43.982 °C 55 904
FLASH :
MHode Temperature: Power|65.904 °C B0 51
Solid Temperature|4ﬂ.881 " '
55178
[SL2201
MAXM1 7515 CPU 1408 49815
MHode Temperature: Board [42.814 °C A4 453
MHode Temperature: Board [ 49148 °C :
Mode Temperature: Case [42.058 °C 39 090
Mode Temperature: Case [50.082 °C ) - :
Mode Temperature: Power | 43112 °C a3 727
mHaode Temperature: Power| 50177 °C ’
28264
LEAP 1 23.002

ZPL
Solid Temperature | 41.991 °C

Solid Temperature | 40534 °C

Solid Temperature (*C)

FALZOM
MAKM175158 CPU 1v3 LT1963 Salid Temperature | 51.200°C
Mode Terperature: Board [41.051 °C MASMT 7515 CPU 1w Solid Temperature | 33.277 °C ETTETTT
Mode Temperature: Case |41.457 °C Mode Ternperature: Board (368538 °C
Mode Temperature: Power 41,489 °C Mode Ternperature: Case |36.694 °C Mode Temperature: Board | 36.098 C
MHode Temperature: Power | 36.690 °C Mode Temnperature: Case | 40.560 °C

MHode Temperature: Power |62 460 °C 16




G&P"“g Housing Surface Temperature Plot

23°C , sea level

Surface Plot11
Surface Flots 5olid Termnperature | 23.000 *C = WiEE PGl
Solid Temperature |45 621 °C Solid Temperature | 42.824 °C

Surface Plot1 housing bottarm
Solid Ternperature | 25 758 °C Solid Termperature | 37,438 °C

Surface Plot:3
Solid Temperature \ 43363 °C Surface Plot2
Solid Temperature (41 621 °C
/
Surface Plot:a ,/
Solid Temperature | 41 986 °C ‘E,‘m‘ \.
| || Surface Plot:7
| | Solid Ternperature | 40066 "C
I |
haousing bottom
Solid Temperature ‘ A0.564 °C
housing top Surface Plot:12 housing to Sur'race — . Surace ol SHace Flote
Solid Temperature | KRR - . . 2 Solid Temperature ‘ 39.927 °C Solid Temperature|38.81 3°c Solid Ternperature | 26.511 °C
Solid Temperature | 23.000°C Solid Temperature | 48.115 °C

50 568
47122 Top Side Bottom Side
43 676
40230
36.784
33338
29892
26 446
23.000

17
Solid Temperature (°C)



: iﬂg Rear Cover Temperature Plot

23°C , sea level

rear cover tap eI R rear coverd rear cover:’ [Ear covers rear cover:d

Solid Temperature |27 411 °C Solid Temperature | 25100 °C Solid Temperature | 27.137 °C Solid Temperature | 26.878 °C Solid Temperature | 23.004 °C Solid Temperature| 25.920 °C

rear covers

Solid Temperature | 27.154 °C FEAF COVEF3

Solid Temperature | 27.307 °C

rear cover.2

Solid Termperature | 27.462 °C

rear cover bottom
rear cover:10 rear cover bottom

_ - FEEl U Solid Temperature | 24.806 °C rear cover.7 p—— A Py
Salid Temperature | 29.071 °C BnlidTemperature|23.DDD"C EnlidTemperature|23.D02’C olid Temperature .

37 480 TOp Side Bottom Side

26920

26,360

25.800

25240

24680

24120

23560

23.000 18

=olid Temperature (°C)



-40C Ambient, Vertical, -40C Cooling Rails
Copper Plate over Falcon, Al 6063 T5 Rest
of Housing & Al 6063 TS5 Rear Cover
Worst Case Power
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Components Temperature Plot

-40°C , sea level

LTMAT00 PLL_AWDD

Mode Temperature: Board |-22.311 °C
Mode Temperature: Case [-25.46 °C FALCON

LTMARSD Mode Temperature: Power |-19.353 °C | | Solid Temperature |-11.7497 °C

LTM4T00 GOF_VDD

Mode Temperature: Board |-11.747 °C
Mode Temperature: Case |-23.907 °C
Mode Temperature: Power |-6.5694 °C

Maode Temperature: Board [-20172 °C
Mode Temperature: Case [-21.34 °C

Mode Temperature: Power|-18.695 °C LEAF 2
Solid Temperature [-22. 416 °C
FLASH
Salid Temperature\-zz.ngs °C ISL8201
Mode Temperature: Board |-20.169 °C
DDR Mode Temperature: Case [-20.926 °C
Salid Temperature|-22.?15“c 0 Mode Temperature: Power [-19.871 °C 29184
MA&XM17515 CPU 1v08 LTM4700 Core -2.4462
Node Temperature: Board |-13.733 °C Mode Temperature: Board |-3.3254 °C ‘:38:]] gg
Node Temperature: Case |-12.771 0 Mode Temperature: Case |-19.006 °C :1 8-54
MNode Temperature: Power|-12.70 °C Mode Temperature: Fower | 2.9184 °C _23:9[]5
LEAF 1 -9 2R8G9
z:lli“; Temperature] 20.954 °C Solid Temperature |-22 446 °C -34 634
: -39.998
MAXMI 7515 CPU 1v3 MAKN 7515 CPU 1v5 solid Temperature (7 C)
Mode Temperature: Board |-21.87 °C Nade Termnperature: Board |-26.433 °C LT1863 LTh4700 Core
MNode Ternperature: Case |-21.458 °C Nods Temperature: Case |-26.278 °C Salid Temperature |-29.7 26 °C Mode Temperature: Board [-6.8859 °C
Mode Terperature: Fower |-21.431 *C Node Temparature: Power| 26262 °C Mode Temperature: Case [-22.431 °C
Mode Temperature: Power |-0.52642 *C

20



G&P"“g Housing Surface Temperature Plot

-40°C , sea level

Surface Plot:11 -
Surface Plot:9 Surface Plot10 Surface Plot1 housing hottom

Solid Temperature |-40.000 *C - -
Solid Temperature [-20164 "C Salid Temperature |-37.238 °C Solid Temperature [-25.539 °C

Solid Temperature |-17 365 °C

Surface Plot:2

Surface Plot:3

Solid Temperature|-21.358 °C

Solid Temperature |-1 9635 °C

Surface Plota
Solid Temperature |-2IZI.989 e

N
r——
)

Surface Plot¥

housing bottam

Solid Temperature [-22.108 °C

Solid Temperature |-1 2432 °C

housing top Surface Plot8 Surface Plot4 Surface Ploté

housing top Surface Plot12 i ] . . .
- - Solid Temperature |-14.877 °C Solid Temperature |-23 489 °C Solid Temperature |-24.18 °C | [ Solid Temperature |-36.487 °C
Solid Temperature |- 24.855 °C | | 5q)ig Temperature|-4D.DDD‘C

12429 Top Side Bottom Side

-159.875

-19.322

-22.768

-26.214

-29.661

-33.107

-36.5%4

-40.000 21

Solid Temperature (°C)



: iil:cg Rear Cover Temperature Plot

-40°C , sea level

rear coverd

rear coverd

rear cover: rear cover g rear cover tap

. ; B B - . Solid Temperature (-37.883 °C
rear cover:4 Solid Temperature |-35 996 °C Solid Ternperature | -36.103 °C Solid Temperature |-35.839 °C Solid Temperature [-35 573 °C
Solid Temperature [-37.07 °C

rear cover:s
Solid Temperature (-35.821 °C

rear cover:3
Solid Temperature (-35.679 °C

rear cover.2
Solid Temperature (-35.525 °C

rear cover hottarm rear cover:¥ rear coverhottom
Solid Temperature |-35.663 °C Solid Temperature |-39.998 °C Solid Temperature |-38.185 °C rear cover: 11 rear cover10
Solid Temperature |-4D.DDD °C Solid Ternperature |-37 922 °C

-35.507 - Bottom Side

o 060 Top Side

3663

237192

37754

33315

38877

39433

_40.000 29

Solid Temperature (°C)



Predicted Power Results
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85 C Ambient, Vertical, 85C Cooling Rails
Copper Plate over Falcon, Al 6063 T5
Rest of Housing & Al 6063 TS5 Rear Cover
Predicted Power

24



ne " Components Temperature Plot

85°C , sea level

LThd700 PLL_AVDD LTM4700 GOP DD
Mode Temperature: Board |98.513 °C o Node Temperature: Board | 106 66 °C
Mode Temperature: Caze [96.052°C . B
LTh4B50 p Solid Temperature [107.12 °C Mode Temperature: Cage |97.3056°C
Mode Termperature: Board |100.13 °C Mode Temperature: Power | 100.51 °C Mode Termperature: Power|110.89 °C LEAF 2
Mode Temperature: Case [99.376 °C Solid Temperature |97 400 °C
Mode Temperature: Power|101.30 °C
1SLaz201
FLASH Mode Temperature: Board | 89,420 °C
Solid Temperature|98.555 © Mode Temperature: Case [89.052 °C 11843
Mode Temperature: Power | 89,600 "C '
5oR 114.25
SDIidTemperature‘QS.mﬁ“C 11007
10589
LThdy00 Care
At TS5 CPL w08 101.71
u Mode Temperature: Board |113.19 °C
. . 97 535
Mode Ternperature: Board [102.35°C Mode Termperature: Gase |101.05°C
Mode T ture: C 103.04°C 93.357
0de Temperailre: L-ase : Mode Temperature: Power|118.43 °C
) . 89179
Mode Temperature: Power|{103.09 °C
85.001
LEAF 1 .
CPU Solid Temperature (°C)
- Solid Temperature |97 281 °C
Solid Temperature [ 99.147 °C
MAKRA TA1E CPL w3
Mode Temperature: Board | 95,730 °C
MNode Temperature: Case |95.874 °C MAXM1T7515 CPU 1v5 LTM4700 Care
Mode Temperature: Power |85 878 °C Mode Temperature: Board | 85,592 °C LT1963 Mode Temperature: Board |110.22 °C
Mode Temperature: Case |85.738 °C Solid Temperature [93.186 °C Mode Temperature: Case |88 250 °C
Node Temperature: Power|35.742 °C Mode Temperature: Power|115.56 °C 25




9&9"“9 Housing Surface Temperature Plot

85°C , sea level

/)

Surface Plot11
Surface Plot10
Solid Temperature | 85.000 °C Surface Plot: hausing hottam

Solid Temperature [100.08 °C
Solid Temperature | 87.029 °C Solid Temperature | 96.008 *C

Surface Plot4
Solid Temperature | 102 67 °C

Surface Plot.3
Surface Plot:2

Solid Temperature ‘ 100583 °C

SulidTemperature|99.35T“C
Surface Plota | ./
Solid Temperature|99 026 °C [t \. Strface Flot7
' e || Solid Temperature|98.41 20
.—-"'F(-—— ./
housing bottom
Salid Temperature | 106.61 °C
_ — Surface PlotB
Surface Plot:8 urface Flot:
Hriate o : Solid Ternperature | 87.7009 *C
housing to housing top Solid Temperature |97 549 °C Salid Temperature | 97.553 °C
— Surtace Flot12 Solid Temperature |104 67 °C
Solid Temperature | 96.395 °C BnlidTemperature|85.DDD'C ’

106 62

103 91 Top Side Bottom Side

101.21

98510

95808

93106

90404

87702 26
85.000

solid Temperature (7C)




:

rear cover top

rear cover.d

Rear Cover Temperature Plot

85°C, sea level

Solid Temperature 88,230 °C

Solid Temperature [86.480 °C

rear cover.s

Solid Temperature [37.991 °C

rear cover:10

rear cover:11

Solid Temperature | 86.337 °C

88277
87 867
87 458
g7.048
86 638
86.229
85814
85410
85.000

Solid Temperature (°C)

Solid Temperature [85.000 °C

Top Side

rear cover:l

Solid Temperature [87.792 °C

rear cover.s

Solid Temperature [88.014 °C

rear cover.g

Solid Temperature | 85.003 °C

rear cover:d

Salid Temperature | arovecc

rear cover.2

Solid Ternperature | 88.253°C

rear cover:3

Solid Temperature ‘ a8.108 "c

rear cover bhottam

Salid Temperature | aa174°C

rear cover:bottarm

rear cover.y

Salid Temperature | 26,1149 °C

Solid Ternperature | 85.001 "

Bottom Side

27




23 C Ambient, Vertical, 23C Cooling Rails
Copper Plate over Falcon, Al 6063 T5
Rest of Housing & Al 6063 TS5 Rear Cover
Predicted Power
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Components Temperature Plot

23°C , sea level

LThM4700 PLL_AVDD LTh4 700 GOP_VDD
Mode Ternperature: Board | 37.066 °C Mode Temperature: Board |45.089 °C
LTM4550 Mode Temperature: Case |[34.471 :C ;ﬁ:j??mperamre yrETeTS Mode Termperature: Case |35.452 °C
Mode Temperature: Board [38.525 °*C Mode Termperature: Power| 39,449 ° : Mode Temperalure. Power | 49175 " LEAP 2
Mode Temperature; Caze [37.684 °C Salid Temperature [ 352,550 °C
mHode Temperature: Power [ 39 670 *C
LTmM4700 Care
FLASH Mode Temperature: Board [51.914 °C
Solid Termperature ‘ 36.374°C Mode Temperature: Case |39.266 °C
Mode Temperature: Power | 66817 °C 565 917
DDR 52677
Solid Temperature|35.45? "C 15L8201 A5 438
Mode Temperature: Board | 37.611 °C A4 198
P21 7515 CPLU 1v08 Mode Temperature: Case |37.252°C 39 959
Maode Temperature: Board | 42.414 °C Mode Temperature: Povwer | 37.784 °C 25719
Mode Temperature: Case [43.092 °C 21 480
Mode Temperature; Power (43180 °C AT 2?.241
Solid Temperature | 35,508 °C 23_0[],1

M1 TE18 CPL w3
Mode Temperature: Board (34,374 °C Solid Temperature (DC]'
Mode Temperature: Case (34516 °C
mode Temperature: Power (34 522 °C

M&XM1 7516 CPU 1v5 S LTM4700 Core
CPU Mode Temperature: Board [33.726 °C Solid Temperature | 31.215 °C Mode Temperature: Board (49157 °C
Solid Temperature | 37.494 °C Mode Temperature; Case |33.876 °C Made Temperature: Case |36.628 °C
Mode Ternperature: Power | 33.876 °C Mode Temperature: Power | 54,2486 *C
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G&P"“g Housing Surface Temperature Plot

23°C , sea level

Surface Plot11
Surface Plot:3 Sald T ; |23 000 °C Surface Plot10
- - olid Termperature | 23.

Solid Termperature | 40.913 °C Solid Temperature | 38.266 °C

Surface Plot1 housing hottarmn
Solid Temperature [ 25.063 "C Salid Temperature | 34 405 °C

Surface Plot3

Surface Plot2
Solid Temperature | 3gT43°C

o Solid Temperature | 37 673 °C

Surface Plots
Solid Temperature | 3726 °C

housing bottam [T Surface Plat:¥

Solid Temperature | 44 855 *C Salid Temperature | 36. 760 °C

Surface Plot:a Surface Plot4 Surface Flote

- Solid Temperature | 35.806 °C ; a i |
hDLISing tUFJ Surface Plot 2 hUUSlngtDp 4 Salid Tempera‘ture 15514 °C Solid TEmpEratUrE 28774 °C

Solid Temperature | 34.748 °C Solid Temperature ‘ 23.000 "0 Solid Temperature [42.896 °C

44 857 . .
49195 Top Side Bottom Side

39393
36.661
33.979
31.196
28 464
75737
73.000 30

Solid Temperature (°C)



: iil}cg Rear Cover Temperature Plot

23°C , sea level

rear cover:d rear cover: rear coverh

rear cover tap Salid Temperature | 24 655 °C rear covers Solid Ternperature | 26.048 °C Solid Terperature | 23.003 °C
Solid Ternperature | 26,465 °C Solid Temperature [ 26.235 °C

rear cover.d
Salid Temperature | 25,259 °C

rear covers
Solid Temperature | 26.251 °C

rear cover. 3

Solid Temperature | 26.312 °C

rear cover: 2

Salid Temperature | 26.463 °C

rear coverhottam

Solid Temperature | 24,413 °C rear cover 7 rear caver battom

rear cover10 rear cover:11 Solid Temperatura | 23.003 °C Solid Temperature | 26,407 °C
Salid Temperature ‘ 24887 °C Solid Temperature | 23.000 °C

26 495 Top Side Bottom Side

26.058

25,622

25.185

24743

24311

23.874

23.437

23.000 31

Solid Temperature (°C)



-40C Ambient, Vertical, -40C Cooling Rails
Copper Plate over Falcon, Al 6063 T5 Rest
of Housing & Al 6063 TS5 Rear Cover
Predicted Power
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Components Temperature Plot

-40°C , sea level

LTMa700 PLL_AWDD LTh4700 GOP_WVDD
Mode Temperature: Board |-25.908 °C Mode Temperature: Board [-17 895 °C
Mode Temperature: Case [-28.507 °C FALCON Mode Temperature: Case |-27.537 °C
LTM4650 Node Termperature: Power |-23.526 =c | [0 Temperature |- 17.832°C | Iy o0 T nerature: Power|-12.811 °C
Mode Temperature: Board |-24.45 °C
Made Temperature: Case [-25.294 °C LEAP 2
Mode Temperature: Power|-23.306 °C Solid Temperature |-27.428 °C
FLASH ISL8201
Solig Ternpraturs [-26.001 *C Node Temperature: Board |-25.37 °C
Mode Temperature: Case |-26.731 °C
DDR Mode Temperature: Fower|-25188 °C -G 0681
Solid Temperature|-26.51 C )
MAKMA TS5 CPU SlLL L :qggg?
L Mode Temperature: Board |-11.068 °C 18 707
mode Temperature: Board |-20.483 °C Node Temperature: Case |-23.721 °C :23-[]33
MNode Termperature: Case |-19.7872°C Mode Temperature: Power |-6.0681 °C _2?'2?5
mode Temperature: Power|-19.745 °C :
LEAP 1 -31.916
ik Solid Temperature [-27 475 °C -35.758
Solid Temperature [-25.48 °C -39 999
i @
TITEIE CRUTT Solid Temperature (°C)
Mode Temperature: Board [-28.563 °C LT19863 LTm4700 Core
Mode Temperature: Case [-28.42°C MAAM1 7515 CPU 1v5 Solid Temperature |-31.787 °C Mode Temperature: Board |-13.827 °C
Node Termperature: Power|-28.415 °C | | w008 Termperature: Bnard |-29 244 °C Node Temperature: Case |-26.362 °C

Mode Temperature: Case |-28.093°C Mode Temperature: Power|-8.7301 °C

Mode Temperature: Power |[-29.094 °C
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G&P"“g Housing Surface Temperature Plot

-40°C , sea level

Surface Plotg Surface Floti Surface Plot10 Surface Plot1

haousing hottom
Solid Temperature |-28.572 °C

Solid Temperature |-22.073 °C Solid Ternperature |-40.000 °C | | golid Temperature|-24.72 "G Solid Temperature |-37 933 °C

Surface Plot3 Surface Plat:2

Solid Temperature [-24 244 °C Solid Temperature |-25.3048 °C

Surface Plot:a o . \.

|| Surface Plot7

Solid Temnperature |29, 747 " Solid Temperature [-26.213 °C

Surface Plot8
Solid Temperature (-27.184 °C

Surface Plotg

_ - housing hottorn Surface Plot:4 Solid Temperature |-37.223 °C
Salid Ternperature | 20.095 Solid Temperature |-18.149 °C Sulid Temperature|-27.478 *C

hausing top

housing top Surface Plot12

Solid Temperature |-28.223 °C Solid Termperature |-4n_unn o

18137 . .

2087 Top Side Bottom Side

23603

-26.336

-29.069

231801

-34 534

-37.267

-40.000 34

Solid Temperature (°C)



: iﬂg Rear Cover Temperature Plot

-40°C , sea level

rear coverd . .
rear cover top rear covers rear cover: rear coverh

Solid Temperature |-36.523 °C Solid Temperature |- 38.338 ' Salid Temperature |-36.737 °C Solid Temperature [-36.932 °C Salid Temperature -39.997 °C

rear cover.4
Solid Temperature [-37.73 °C

rear cover:h
Solid Temperature [-36.721 °C

rear cover:3
Solid Temperature |-36.671 °C

rear cover: 2

Solid Temperature |-36.522 °C

rear cover:hottam

rear cover:10 rear cover 11 Solid TEanEI’a'[LIrE -38ayT G rear cover:y rear cover bottom

Solid Ternperature |'38.394 °C Solid Temperature |-40.000 *C Solid Temparature "39'998 © Solld Temperature |-36.981 ¢

136.492 Top Side Bottom Side

-36.931
-37 369
-37.808
_38.245
_38.685
39123
-39.562
-40.000 35

Solid Temperature (°C)
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